Morton, M. S., Elwood, P. C., and Abemethy, M. (1976 examined. Significant correlations for four trace elements were observed. Of these, Al was positively correlated while for the remaining three-Ca, Ba, and Cu-negative associations were found. Regression analysis of the data suggested that the relationships between Ba and Cu with CNS malformation rates were more important than those of Al and Ca.
There are large regional differences in theincidence of congenital malformations of the CNS in the British Isles (Edwards, 1958; Rogers, 1969; Elwood, 1970) , and for South Wales in particular marked local area differences have been reported (Laurence, Carter, and David, 1968; Richards, Roberts, and Lloyd, 1972) . Penrose (1957) first made the suggestion that 'the geographical variations observed in the incidence (of anencephalus) might suggest ..... a causal agent, such as the presence or absence of trace elements in the water supply'. Following this suggestion Fedrick (1970) found that the incidence of anencephaly in 10 areas of the United Kingdom was negatively correlated with the total hardness, pH, and to some extent the sodium content of the local water supply.
In the same year Stocks (1970) demonstrated that death rates of women aged between 25 and 54 years from cardiovascular diseases show a closely similar regional distribution in England and Wales as that for neural tube malformations. This is of interest since mortality from cardiovascular disease in the county boroughs of England and Wales has been shown to be strongly associated with the softness of their water supplies (Crawford, Gardner, and Morris, 1968a, b) , although Roberts and Lloyd (1972) recently suggested that this association is a secondary (non-causal) one.
In contrast to the findings cited above, Fielding and Smithells (1971) observed that for several towns in south-west Lancashire, the incidence of anencephalus has so far shown no relationship with water hardness. Similarly Wilson, Watson, and Richards (1973) investigating the possible relationship between area difference in anencephaly in Glasgow and water supply concluded that acidity, hardness, and metal concentrations (lead, copper, zinc, and iron) were not responsible for the area difference.
However, with particular reference to South Wales, Lowe, Roberts, and Lloyd (1971) , dividing the region into 48 local authority areas, reported a negative correlation between the incidence of CNS malformations and the total hardness of the related water supply. An analytical epidemiological study was made of the problem and such a study forms the basis of this report. The concentrations of 20 trace elements (Na, K, Ca, Mg, Cu, Mn, Co, Fe, Zn, Pb, Cd, As, Ni, TI, Be, Li, Al, Si, Ba, and Cr) were measured using a Varian-Techtron AA 1200 Atomic Absorption Spectrophotometer, fitted either with a standard air-acetylene burner or a Model 63 Carbon Rod Atomiser. The instrument was linked to a Smiths Servoscribe IS chart recorder.
MATERIALS AND METHODS

STATISTICAL METHODS
Statistical analyses of these data were difficult, as the distributions for many elements were highly skew. A non-parametric technique (Spearmans rank correlation) was therefore used, followed by multiple regression analyses based on data transformed to log1o. These methods are similar to those used in a parallel study derived from the same source (Elwood et al., 1974) .
In drawing conclusions from a large series of correlations, there is an increased probability of statistical significance being achieved by chance alone in a few of the tests. An attempt to limit this occurrence has been made by considering the pairs of correlations based on morning and evening water samples together, and selecting for further consideration only those elements in which both are significant and consistent in sign.
RESULTS
The data for eight trace elements (As, Cd, Co, Fe, Ni, Li, TI, and Be) were discarded as the major proportion of the estimations were below the detection limit of the atomic absorption spectrophotometer. Data for the remaining elements (Na, Mg, Al, Si, K, Ca, Cr, Mn, Cu, Zn, Ba, and Pb) were then analysed. The data for Ba should have been excluded as 14 of the estimations on morning samples and 11 on evening samples were below the limit of the instrument, but after assigning an arbitrary low level to these, certain correlations were found to be significant for this element and the data were subsequently included in most of what follows. Table I shows that in general levels in the morning samples are more scattered and have higher means than the evening specimens, and for three elements (Cu, Zn, and Pb) these differences may be important. Data from morning and evening samples are therefore kept separate throughout.
Analysis of the trace metal data with respect to CNS malformation rates (taken from Lowe et al., 1971) showed that four elements (Al, Ca, Cu, and Ba) were significantly correlated. Of these, Al was positively correlated with the malformation rates, while the remaining three elements were negatively correlated, (Table II) . (Ferm and Carpenter, 1967) , Cd (Chemoff, 1973) and As (Ferm and Carpenter, 1968) giving birth to malformed offspring although the malformations are not always of the central nervous system. In the light of such animal experiments, it would obviously be of tremendous value, although an enormous task, to determine the contribution that diet as a whole makes to the trace element status of the population in South Wales. Furthermore, valuable data might be obtained by measuring the trace element status of the blood of women in the early stages of pregnancy.
However, the data reported clearly indicate a need for further study, not only along the lines already employed, but also covering much wider aspects such as diet and maternal blood levels, and we are at present planning further studies throughout the United Kingdom in general and South Wales in particular.
